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next but one to each other) are drawn intersecting at a point, each of them is divided at the point in extreme and mean ratio, the greater segment being equal to the side of the pentagon. Propositions 9 and 10 relate to the sides of a pentagon, a decagon and a hexagon all inscribed in the same circle, -and are preliminary to proving (in Prop. 11) that the side of the inscribed pentagon is, in relation to the diameter of the circle, regarded as rational, the irrational straight line called ' minor'. If p, d, h be the sides of the regular pentagon, decagon, and hexagon inscribed in the same circle, Proposition 9 proves that h + d is cut in extreme and mean ratio, h being the greater segment; this is equivalent to saying that (r + d)d=r2, where r is the radius of the circle, or, in other words, that d = |r(\/5 — 1). Proposition 10 proves that _p2 = &2 + cZ2 or r* + cP, whence we obtain p = |r\/(lO — 2 \/5). Expressed as a c minor' irrational straight line, which Proposition 11 shows it to be, p = f r <s/(5 + 2 A/5)-|r</(5 - 2 v/5).
The constructions for the several solids, which have to be inscribed in a given sphere, may be briefly indicated, thus :
1.	The regular pyramid or tetrahedron.  •
Given D, the diameter of the sphere which is to circumscribe the tetrahedron, Euclid draws a circle with radius r such that r2 = ^D.§D, or r = |\/2.D, inscribes an equilateral triangle in the circle, and then erects from the centre of it a straight line perpendicular to its plane and of length §jD. The lines joining the extremity of the perpendicular to the angular points of the equilateral triangle determine the tetrahedron. Each of the upstanding edges (x, say) is such that x2 = r2 + |D2 = 3r2, and it has been proved (in XIIL 12) that the square on the side of the triangle inscribed in the circle is also 3r2. Therefore the edge a of the tetrahedron = ^3. r = £^6.D.
2.	The octahedron.
If jD be the diameter of the circumscribing sphere, a square is inscribed in a circle of diameter D, and from its centre straight lines are drawn in both directions perpendicular to its plane and of length equal to the radius of the circle or half the diagonal of the square. Each of the edges which stand up from the square = V 2 . fD, which is equal to the side of the

